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The United States Department of Energy (DOE) is proposing to condnct cleanup
activities in the eastern portion of the plant reservation (Quadrant II) at the Portsmouth
Gaseous Difl?usion Plant iocated in Piketo~ Ohio. DOE has prepared a Draft
Environmental Assessment (&Q to analyze the potential environmental consequences of
this proposed action and its alternatives. This Draft EA has been prepared in accordance
with the requirements of the National Environmental Policy Act (NEPA), the Council on
Environmental Quality regulations implementing NEPA, and the DOE NEPA
regulations.
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-2-

Pursuant to DOE NEPA regulation 10 CFR 1021.301(d), DOE intends to foster early and
open communication between DOE, ai%ected States and Stakeholdem. Accordingly, I am
providing you with a copy of this EA for a 30 day cornmentimtiew prior to DOE -
approval. A notice of availabili~ for this document ,till be provided in the local
newspaper and to the public stakeholdem. If extensive public comenk are receiv~ a
public meeting will be scheduled to address these concerns.

Copies of the Draft EA wilI be available in the DOE I@ironmmti ~o~atiop Center
located at Portsmouth Site. The phone number for the DOE Monnation Ceiiter is”
(740) 289-3317. Thank you in advance for your consid~tiom.

If you or your staff wish to receive fbrther tiomation about the propos~,”ple=e contact
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1. INTRODUCTION.....;. ,-,.. 5343:
Ll PURPOSE AND NEED FORU.S. DEPARTMENT OF ENERGY ACTION

The proposal aetiorl evaluated m this Environmental Assessmen t (’EA) is to implement
environmental eOrrecW.emeasums m Qua&ant II of the U.S. Wprtmat of Energy’s (DOE) Portmmth
Gaseous Diffusion Plant (PORTS) located in Piketony Ohio. The envinmmental wrrectw“emeasures are
n~tocomply with the DOE signed~ with the U.S. @vkmwda 1 ~ @=cY
(EPA) and the Ohio Env”mmmedal Protection Agency (Ohio EPA) that require DOE to conduct Resource
Conservation and Recovery Act (RCRA) mrmctive memures at PORTS near PiketoG Ohio.

Both U.S. EPA and Ohio EPA agreed during a December 12, 1994, Decision Team meedng that a
Site-wide program planwotdd redeveloped toprovide ageneralhmmvorkfm Controlling and
implement&g oome&ve action ~ at PORTS. The ~ phlll WOdd then be szq#emented

by a Solid Waste Mam&ment unit (SWMu) specificc mmtive Measures implementation (CMI)
~ plan for each comctive action. The plant was divided into four quadrants (based genedly on
groundwater flow directions) to help fmus and time-phase these efforts.

-~+

(;......
..----.,..,.-

The ellviromnmtaI restoration program at PORTS is the subject of two conqdiance agmema@. The
State of Ohio aud DOE fried a Consent Decree on September 1, 1989, and the U-S. EPA Region V and
DOEentered into an Mmk&mhv “ e Consent Order (ACO) on September 27, 1989, fa the perfmmmce
of reqonse actidcomztiw @ions at PORTS. An ammdment to that order was issued in
_ 1994. On August 1% 1997, the DOS Ohio EPA and U.S. EPA entered into an A&d&t@ive
Consestt Order fm the purpose of defining ova-sight roles for Ohio EPA and U.S. EPA and cestain
&~ obl@@cms fwDO~ which replacedthe CditZVC13iOllof the ACO, as amended Purswmt
tothis Admh&&a tive Consat Order, Ohio EPA assumed the lead ovezsight role fforn U.S. EPA fa all
mmediai andcmredveaetion dvities at PORTS. Among various deliverable the Ohio Conseut
Deereerequires aCleanup Abndves Study (CAS) and the U.S. EPA Administrative Consent Order
requires a Comective Measures Study (CMS). The Ohio EPA and U.S. EPA have agreed to a single
~ a CAS@MS - to fi~ the requirements for these essentialityequivalent deliverables.

The Qua&ant II CAS/CMS (DOE 2001e) report issued on February 28,2001, and two_ one
issued on Deeeanb 4, 2001 (DOE 200M) and the other issued June 25, 2002 (DOE 2002~ which are
incorporated herein by this mfkren~ are available fm public review at the DOE In&math Center
located at 3930 U.S. 23, Piketq Ohio with the point of contact being Janie CroswaiL After review of the
P@@@d al&native mmectjve ~Ohio EPAwWissuea Quadmnt IT Decision Document
Mmt@ingthe prefikrredakmative(s). This Decision Document hasnotbeen issued atthistime. Asa
qa_amdysis wasperfbrmedwhichcoversalloft&ecome@iveme asums Scenariosdklssed
m the CAS/CMS. If comechv. emeasums aresdected tbr@adrant lIthatareoutside of the scope of this
-a%~ NEPAevahu@ion may bere@red. Aeopyofthe~ . Sumnlaryfrmn
the@tdmmt II CAS\CMS isincludedin~E.

The Quadrant II CMIPrograMPlauwiU rndudespecificadi vitiesou tlinedin the Quadmnt II
DCOkiCMDocuMent. A ~heduk f= accomplishing the ~ x~ ~] ab k inciuded. T&
swMuspecific plaqalong wi&hthegen& cMr Program P~willsumariz theactivhies tobe
con&c&d toemmreeompliancewith_ ~andiocd regulations, andapplic.able ormkwantand
appropriate requiremems (ARARs) which will be outlined m the Decision Document. The Ohio EPA is
_ to ~sue tie tiion Document in 2002.

1-1
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PORTS is one of only two ftiiy ownd privately operated uranium enrichment fniiiies m the
United States. l%euranium enricbrnea tproductio nandoperations facilities atthesitcareowned by DOE
andleased tothe united states “~ ~OU (USEC). ~E’s nmagema and integration
contractor, Becbtel Jacobs Company LLC (BJCk is responsiblefor -emrommW re5tora& waste
managmne@ and operation of non-leased fidities (fheiiities not leased to USEC) (DOE 1999a). Martin
Marie@ Energy Systems, k, and its successor oompany Lo&heed Martin &ler$?ySystems, Inc., was
the management contractor f= DOE &otn November 1986 through Mar& 1998. On April 1, 1998,
BJc assumed responsibility for emironmental

.
ms@mtmq waste managmmt and operation of

non-leased fhoilities (theii that are not leased to USEC) at PORTS as the. environmental mamgemmt
contractor fwDOE. PORTS islocatedrn arumlareaofPike _ inaouthcentralOhio, ona9.3-krn2
(5.8-mik#) site (Figs. 1.1 and 1.2). The ~ resi&ma‘lcenter intbisama is Pik~which isabout
8.1 km (5 miles) north of the plant on U.S. Route-23. The county’s largest cmmmun& Waverly, is about
16.1 km (10 miles) north of the p?ant. Additional population centers within 80.5 km (50 miles) of the
plant are Porkm@ 43-5 km (27 miles) - Cbi.Uicot&A43S km (27 miles) nor@ and helmm
41.9 km(26mifes) east.

13 PORTS HISTORY

PORTS has been inoperatbsince 1956 asanactiveunmium enricblmmt ftility supplying
enricbed uranium fagovesmnent andammmxal- use. Initially, PORTS was needed to ~“de IJn$ at
assays above those of the other production fkditks at Oak ~ Tenn~ and P- Kentucky for
reseamh andmilitmy applications itlchlding Ina@ial to beusedin the f%bricationof fbelfmnudear
powered U.S. Navy vessels. In the late 1970s7 I%?RTS was chosen as the site fa a new enrichment
hcility using gas ~ tecbnoIogy. Co@mtlm oftbe Gas Cen&@ge Emkbent Plant (GCEP)
_rn1979b@-hWti 1985~ti~fi~—m~

In 1991, DOE smpmded production of bigidyenrkhed uranium(HEU) fmthe U.S. Navy at PORTS.
l%epbnt continued toproduce ordylow-em%hed urmiurn f= use by commercial nuclear power plants
until May of2001 (DOE I%l%qORNL 1999).

ba~titieEn~Po~A~&l~USwam&_ ~ MO%
assumed full msponsl%imyfw uranium “~ _ at PORTS on July 1, 1993. DOE retains
certain mponsibiies f= decontamination and ~ti (IWDJ waste managemen~ depleted
UF6 cylinders, and envimmmal runediation. USEC subsequently became a publicly heId private
eOXl on Ju~ 28,1998 (DOE 199% ORNL 1999).

13.1 Uranium Enrichment A@vities at PORTS

.,....
.! ...... ..

,,-.-..y-,

-.

The Uranium emichmmtpductbnandopemtbs facilities at PORTS are leased to USEC and are
located on approximately259 hectmes (ha) (640 acres) within tbe 1503-ha (3714-acre) DOE reservation.
In addition to tie three gaseous *ion process buiidii extensive support fhciiities were requiredto. .
Inamtamth edifhskmproces s.mesupport fi!cii include ‘“dmmtmth buikhgs, a steam plant
ekclrical switchyar& cooling towers, cieaning and deccmmktion iiditi~ water and wastewater
treatmentphl~ fireand SCCUritybeadq~ ~ warehousq and laboratory facilities.
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On June 21, 2000, USEC anwmced that it would cease uraniumenrichmentoperationsd PORTS

starting in June 2001 (USEC 2000). Since USEC’S announeemen~ DOE proposed placing the GDP in
eoki standby (see Seet. 4.14.1 fm a definitionof cold standby). This was approved and the uranium
enrichmentprocess equipment was shutdown and placed in edd standby in May 2001. It is anticipated
that USEC will continue to operate its tmnsfkr and shipping fheilities at PORTS until June 2002 after the
cessation of enrichmentoperations.

1.3.2 Environmental Restoration at PORTS

The DOE-PORTS Envii Res@ation Program was developed in 1989. Site cleanup is
managed in aeedanee with RCIVl amended in 1984 by the Hazardous and SoIid Waste Amendments.
Other appfieable Iaws rnclude the CERCLA of 1980, amended m 198~ Toxic Substances Control Aet of
1976 (TSCA~ Clean Water Aet of 1972 (CWA); and Clean Air Aet of 1970 (CAA). Oversight of CkXiIlllp

activities at PORTS is conducted by the Ohio EPA and U.S. EPA under the diie of a Consent Decree
between the State of Ohio and DOE issued on August 29, 1989, and an ACO between DOE, Ohio EPA
aad the U.S. EPA Won September 17, 1989 (amended ia 1994 and 1997) (DOE 1999a). ~ site is
divided into quadrants based on groundwater flow patterns to facilitate the investigation and ckarnxp.

In 1998, DOE submitted a CAS/CMS fir two of the qudmnts. The Ohio EPA and U.S. EPA
approved the CAWCMS fm QuadrantIII on July 13, ]998. and QuadrantIV on October 18, 1998. The
~ i CASICMS W= s~ to 0~0 WA @ U.S. DA and was approwd on June 12,2000.
The Qua&ant II CAS/CMS (DOE 2001c) was SUbmitted on February 28,2001. On August 31,2001,
Ohio EPA notified DOE that some additional akemanv. es fm soil remediationneeded to be investigated.
An addmdum to the Qua&ant II CAS/CMS (DOE 200 If) addressing these additional alternatives for soil
~onw*&tiOtio=Am&k4,2~l. “

. .,,
1.3.3 Waste and Materials Management at PORTS,-

DOE-PORTS, through its Waste Management Progmrq oversees the
generated from DOE operations and fkom envimmwntal restoration uroiects.

management of waste
Under the USEC lease

&eemenG USEC pays ME for storage of certain wastes such as wast~ &ntamiited with radioaetivity
genemted by plant operations. However, USEC is responsible fix waste tmtment anddisposal ofwastcs
generated from their operations. waste management requkements are varied and often Compkx beeause
of the variety of wastes genemted by DOE-PORTS activities, indudmg radioaetivq hazirdous
(chemieal), Poiychloiinated bipm (PCBS), asbest~ industria~ and mixed (radioactive and hazardous)
wastes. All DOE waste ~ aetivhies are eondueted in compbnee with state and federal
regulations. %ppiementzd policies also have been implemented fbr waste ~ They rnclude

● minhMngwastegen*

● ebaraeteriz@and eerti@gwastes befioretheya.mstmxL pr-treat4ordispos4

* pursuing volume reduetion and use of on-site storage (when safe and cost efk%ve) until a final
treatment and/or disposal option is identifi~ and

● reeyciing.

1-7



L3.4 Reindastrialimtkm Prmgram . .b

Several ongoing initiatives are undemvay at PORTS in coordination with the Southern Ohio
Diversi@tiin Initiative (SODI), the mcognid cormnunity reuse organkWbn fix PORTS. DOE’s
Oilice of Worker and Community Transition established community reuse ~ to minimiz the
negative effkets of workfbrce ~ at DOE fadities that have played an historic rde m the
nation’s defkmse. These mganizations provide assistance to the neighboring communities pegative!y
tikcted by changes at these sites. Currently, an EA is being developed fm the Reind@rialization
Programat PORTS, DRAFT DOWEA-1344, &zvRonmenkzlAssessmenz,Reindustriabutwn Program az
the Portmwuzh Gaseous LXwion lYu.n4 Piketon, Ohio. This EA is fm a proposed action to tnmsfer real
PKW@Y (!-e-, UUderutii SUIPk a exH PORTS land and fidities) by lease andlor @e
{La, donatlq transfer to another fd agency, or exchange) via a ~on prOgraln. This
action is C?.IHTdy on hold.

,:........
...-

-“

1.4 SCOPE OF THIS EA

DOEhaspmpared tbis EAtopreseat tbepublic withinfomum “ononthepotential impacts assdatd
with the impimmmtion of corredw measures, rnchuiing additional rnves@ative and monitoring
actions, as oecesmy, to - and remove edmmmmal mmamimion at the X-701B Holding Pond
and Retmtion Basins and X-701B Area Groundwater, and masonabie
tit potmtial

akrnmivq asweilastoensm
~l%npacts are considered m the decisiowmahg process. DOE is required to

assess the potential amsequences of its activities on the human uwironmmt in accordance with the
Council on Envirmm ental Quality (CEQ) regulations (40 CFR Pam 1500-1508) impkmenting National
Environmmta I Policy Act (NEPA) and DOE NEPA Implemmting Pm@ures (10 Cl?R 1021). If the
-~ With theproposed action arenotddmmked tosignWcdy efktthequ alityof the ‘--j
human emhmmmt asdescrii rnthis Et& DOEwoukl issue aFinding of No S@Micant impact ‘-
(FONSI). Iftheimpacts areidmti&i assi@ficz@ an “Enwronmmtal Impact Statement may be

P-

Because the prefked eomectw“ e measure actions have not been identified by Ohio EPA and
U.S. EPA at this thrR ail of the reasmably f~le eaective measures options asidmtified in the
Quadmnt II CAWCMS and their associated “mwmnm@Aefiii areaddmssd

‘IMsEA(l )describe stheexisth genvimment at PORTS relevant to potential impacts of the
proposed action and alternative% (2) * _ euvbwnmmtal impact& (3) identifies and
charaeterims cumulative impacts that ecxdd result at PORTS in relation to other ongoing or proposed
activhies within thesunmnd& Ironlnmtal information fm use mamq and (4) provides DOE with env”
prescriirng restrictionsto prote@ preseiw and mhance the human envhammt and naturalecosystems.

-----
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2.1

2. DESCRIPTION OF ALTERNAmS

PROPOSED ACTION

DOE proposes to implement corrective measures in Quadram II at the PORTS. The environmental
comctive measures are necessmy to comply with the U.S. DOE signed compliance agreements with the
U.S. EPA and the Ohio EPA that require DOE to conduct RCRA corrective measures at PORTS to
remediate soiland grolmdwaterinpdons of Quadmnt II, which arecontamm“ tal at levels exeeding
aceeptalde risk*. A system was developed to evaluate Solid WastEManagement Units (SWMU) k
Quadrant lIconsidered asourceorpo&@iaI source ofcontand@ion. Each SWMUwas ~on
the basis occurrent andredisticfoture riskasdetcmhd by adyzing data Ihn the RCRA Fadity
Investigation (R.FI) Baseline Risk Aw==mat The units Wa-e placed m categories of SWMUS requiring
no fimrhls actim SWMUS deikrred to &m@mination & ~- and SWMW+ wiring
remedial action alternatives developed m a Cmrective Action Study/Corredve Measures study
(CAS/CMS). A detailed demiption of these units and their disposition can be fbund in the Quadrant II
CAWCMS Final Report [Chapter 2].

SWS m Quadrant II, which were &tamimd to requireno fbrtheraction include the X-343 Feed
Vapor&mionand Sampiing Facility, the X-700CT ChunicaI and Petroleum Cmtaimnmt Tan& X-700T

.—. x TCELCCAOutside Storage Tank (soils only), X-701BP NortheastOil B~tion Plqthe X-744RW .
RetrievableWaste Storage Areq the X-747G Northeast Comaminated Material Storage Yard also known
as the X-747G Precious Metal Scrap Yard (soiis only), the Barnm Arq and Process Waste Line Soiis
QL700 and X-705).

.: .
Duetothecontinued need tomaintain the facilities integraltotheopmtion of the Gaseous Difi!hsion:t...

‘— Plant (GDP) inthecold standby modeandthe fiwtthatt haeisnoi mmediatethreatt ohurnanheaithor
the em&cmm@ as detedned in the RCRA Facility Inves@jation (RFI) Baseline Risk Assessrne@
development of remediil action dkmatives at severedSWMUs is beii defkmed.The defend SWMUs
in Quadrant II include the X-633 Recirculating Water Pump House and Cooiiig Tow% the X-700
Chemical Cleaning Facility (soils only), soils in the vicinity of the X-720 Neutralization Pi~ X-705
Decontamination Building (soils only~ X-705A Radioactive Waste Incinerator/X-705B Contamma“ ted
BurnakdesStorage Imt (soils only), the X-720 Maintenance Buiiding (soils only> the X-744Y Waste
Storage Y~ the X-744G BuIk Storage Building (soils ordy~ the X-701C Neutmiimtion Pit the East
_ Ditck the X-230J7 ~ HoW pond @ Ofi S@OII Bask and Little Beaver Creek.
Additional investigative and monhoring actions maybe neceswy as comeetive measures studies begin at
these units and the need fa ad@ionai informationis identified.

The X-701C NeutmbtI “onPit and soils in the area of the X-720 Neutralization Pii were identified
aspotmtia lsourceareas,an dactionsiuthese areas have betmtakm tomhigatethe Po@mtialspreadof
contamination in these areas. The X-701C Nentraiiztion Pit has bees removed and iimited soil mmovtd
has been employed south of the f~ X-720 Neu@&ath Pit to eIiminate inorganic contaminants
exceedii soil PRGs. The excavation was then backfilled and concrete cover @aced over the H. The
subi%antiverequirementsof RCRA have been met fm soiis at the X-744Y Waste Storage Yard leaving the
groundwater plume associated with this unit to be addmssd along with the X-701B Groundwater Plume.

Because both soil and groundwater was contaminated at levels exceeding acceptable risk remediil
action ahematives were determined to be required at two SWMUs. These areas are the X-701 B Holding
Pond and Retention Basins Area and the X-701 B GroundWater Plume Area. A wide range of corrective

—. measures technologies and methods were evaluated as part of the Quadrant 11CAS/CMS. These ranged
fhxn institutiomdcontrois to removal of all contam.batedsoi~ su~ace piping systems installatio~ and

2-1
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installation of an engineered eap for the X-701B Holdq Pond and Retention Basins. For the X-701B -.
Groundwater Plume Area the potential eomctive measures ranged born instiitional controls to various “1... .
combinations of ex-situ and in-situ treatmentrnclud~ bb and phyto- remediation and steam stripping

.<.:~

with vapor atraetion.

Detds regarding the range of eormctI‘ve action alternatives fm Quadrant II may be f-d m the
~ H CAsjCMS [Cb= 6 ad 7J~d * Add-to Qudmnt II CAWCMS [chapter2].

2.1.1 X-701B Holding Pond and Retention Basii Ama - Range of Potential corrective Measurxx

Remedial aedvitiea are pkmned for the X-701B Hoiding Pond and Retention Basins (Fig. 2.1)
beeause they are potential sources of continuing groundwata mntamhatiorx.The X-701B Holdrng Pond
wasane200ft by’50ft pond used forthe neutm&ntion and @fling of metal-bearing wastewater
which rncluded uranium and other radionuclides, solvent~ted solutions and acidic ~.
The X-701B Holding Pond was in use fhm 1954 until November 1988 and was regulated as NPDES
outfidl 00IA between, - 1983 and September 1991. Most of the waste discharged to the pond
o@@ated at the X-700 Chemieal Cleaning Facility and the X-705 ~tion Building. From
1974 until 1988, slaked lime was added to the X-701B influent at the X-701E Neutrabtion Facility to
neutmke the low pH and induce precipitation of dissolved metals including uranium This precipitation
caused large amounts of sIudge to accumulate in the pond and necessitated periodic &edging of the
siudge. The sludge’ recovered during &edging ae@ides was stored in tWO retention basins located
northwest of X-701 B-

The X-701B East and West Retention Basins were udmed sludge retention basins used fix the

Z d~~g ~ _ Of sfu@e remov~ from the X-701B Ho~@8 pond. The ~ Retention -..
Basii built m 1973, was approximately 220 ft by 65 ft (narrowing to 25 R wide in the nwtheast corner) t_j
and was 3.5 fl deep. The East Retention Basin was in use fkom 1973 until approximately 1980. The West
Retention Basii was built in 19S0, when the East Retention Basin reached capacity. The West Retention
%tiw~W_te& ZOfiby45fi(~~ti35 fiwideinthe northern portion) andwas3 R
deep. The West Retention Basin was m use b 1980 until 1988.

In 1989, PORTS initiated a tw~phase closure of the unit As part of the first p- sludge was
excavated &om the hoiding pond and two retention basins. The sludge was dewa~ pkxxxl m.

ntamers and transportedto on-site storage The retention basins wem baekfill~ gra~ and seeded.
%e seecmdphase began m 1994, and included construction of a gromdwater pump-and-treatsystem and
in-situ treatment of soils in the bottom of the holding pond with thermally enhaned vapor extraction
m). L~e @XSP~d ~vel W= p~ on the Mom of the holding pond to support the soil
treatment equipment. Use of TEVE was temmted after it fkikxi to achieve identified perfurmsnee
standards. However, the limestone riprap and gravel material remaius in the holding pond and a gravel
access d remains on the wuthast side of the holding pond. Two pumps m a sump located in the low
point of thehoklingpox@whichhav etheabiiity tidewater thepo@ remain ptid. The water
I’(5iI10Vd by these tWO ~ntps is tif~ Via UllCkXgrOUItd Pipii dkdy into the X-623 &cmndwater
Treatment Faeil~.

;..- :’-.
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During 1997 and 1998, an investigation “in the X-701B Retention Basin ar= rev=led that the
saturated fill material in the retention basins was contaminated with umnium and tecketium at
concentrations that exceeded preliminary remediation goals (pRG). In addition, det~table concentrations
of transuranics were discovered. An evaluation of surface and subs~face ~dionuclide ~ta in this area
indicate there is no comelation between the sporadic detections of surface contamination and
contamination found in the saturated fill material. Therefore, the higher mdionuclide concentrations
found in ‘the fill material are believed to be the result of incomplete removal of sludge during initial
cIosure actions at the retention basins. Existing data does not indi=te that radioactive contaminants are
migrating from the retention basins to either surface water or groundwater at concentrations exceeding
PRGs.

Only groundwater samples were collected in this X-701B Retention Basin Area during the RCRA
Feasibilityy Investigation (lWI). Therefore, no assessments were performed to evaluate the risk of
exposure to contaminants in soils. The X-70 IB Holding Pond and Retention Basins were integrated into
the CAS/CMS process in the Director’s Final Findings and Orders (DFF&Os) joumalized on
‘March 24, 1999.

Severai potentially viabie corrective measures alternatives were identified and considered for soil
remediation at. this SWMU. These alternatives have been evaluated for ef%ctiveness, ease of
implementation, and cost. All alternatives were evaluated for their abilities. to meet PRGs, address all
environmental problems, reduce overall risks, and protect human health and the environment. PRGs for
the SWMU are listed in Table 2.1. Any one or a combination of these alternatives may be selected for
implementation-

Table 2.1 Soil PRGs for the X-701B Holding Pond and Retention Basins

Ameneium-241 7.9 pCilg

Arsenic 10

Beryllium I.4

Nickel 34

Plutonium-239/240 9.9 pciig

Technetium II ,400 pciig

Uranium ,- 7.4

2-Butanone(MEK) ‘ . 1.8
6’

Benz&e 0.01.5

Cis- 1,2-Dlchioroethene 0.12
Tetrachloroethcne 0.27

Toiucne 7.7

Trichioroethenc (TCE) 0.048

Vinyl Chloride 0.0 I2
@kS mmilligmmperkiiogram
pCi/kg= picocuziesperkilogram
pCi/g = piwuri~pef gmm

-. ,—
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2.1.1.1 Institutional controls

These alternatives deseribe land deed restrictions that Iii residentialand commercial land
development and access controIs to prevent exposure to contaminated soiIs. There are no remedial
actions beii conducted. Once the on-site presence of DOEAJSEC has _ it may be diflJcult to
control fim.we activities ar@ therefii there is an incressed risk of pot.edaliy exposing tie site
personnel or the public. Activities awocidd with Sik cessatioq such as development of land use
controls, may requireadditions! NEPA rtwiew.

2.1.12 Minor sofi removal

This alternative involves the excavation of tie X-701B Holding Pond and Retention Basins and then
backfilling with clay material. The total amount of cmmmhmd Soiltobe reznovedis estimatedto bein
the range of 81,000 & to 110,000 !i?. Plant ‘ “ “ ‘-ahv- e ~1 would b impk- by requfig
excavation permits befdre stwting excavation aetivhk. - permits would illChIde information

r%%rdiig IWW~ fw SPPX p=aonal protective equipment and req “umnentsfm proper
disposzd ofanysoi! removed fi-om the excavated area. Waste genemtd under thismrrective measure
would be primarily Low Lad Radioactive and would require disposd at an authorized off-site treatrmmt
Storage anddisposai faeiiityoran on-site disposaicell.

2.1.1.3 Minor selectiveranov@ and capping

The X-701B Hohiiw Pond and Retention Basii Wdd be backfikd with C&y to build up the
_ tW%W@V ~ _ of sbsqueat capping layers. The total amount of ~ Soiltobe
rcznovedoutside the espped area is “estm@ed to be270@to40,000fi?. Thecaps will bee@neemdto
meet RCRA Subtitles C and D and Ohio Hazdous waste and solid waste requirements. ‘l-beq,
combinedwithbermsandditch~ Wouldreduce water”~-~~ soiI area and
direct surfiwewater sroundthe perimeterof theqtd intothe&ainage ditch that flows tiX-230J7
East Hokiing Pond.

Pkmt Sdm” “umrative control would be impiemated by mquirhg excavation permits before starting
excavation activhies. These permits wxdd “Muck information regamhg the type of soil contamimtion
beneath the cap, requirements fm appm@Xe _ prot~e ~@me@ requimnents for proper
dwposal of any soil removed fkom the excavated amq and requi.rermmts for maintaii the cap in its
original condition.

2.1.1.4 Extensimesoil mmovai

The X-701B Hoiding Pond and Mention Basins wouid be excavated to remove soil ~
~e~atim~id tia&@&_dti c@d-titititie _-
system. The X-701E Neutmb&m Buiiding and sewed exisdng mmitwing injection and extinction
wells m the area as well as the X-747G precious Metal Scrap Yard may require relocatioddemoliion
depending on the extent of excavation. The reka.tionklemolition of the X-747G ym@ if necessq,
would also require the disposd or rekcation of the material currently stored in and around the yard as
well as some adjacent Stmctms andpmwx poles. 1-hetotalamount Ofcontarnillated material tobe
exeavated under this scaario could range iixxn 40,000 d (selective removal) to over ~100,000 ii?
(complete removal). As much as 80,000 f??of the excavated materkd @imarily soil below the water
table) is expectd to be mixed (RCRA kardcms and Low Level Radioactive). Therest iseqectedtobe
Low Level “Radma&e. Waste gmemted asa xestdtofthese actions vvill bedis- ofatatmatmen4

. .... storage and dispmal fiwility licensed to handlethis type of material.!-_
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Plant adrniistrative controls would be implementedby requiringexcavation permits befme stating
,.-.:>.

excavation activitks. These permits would include ‘reformation regarbz requirernents for appropriate
personal protective equipment and requ.mnents for proper disp&d OFany
excavated area.

2.1.1.5 Removal of piping system

The X-701B Holding Pond’s exktiag pump and associated pipii located
and aurmmdm“ gareaswould bemmove!d.

2.1.1.6 Constmction of disposal ceil with ieaehate collection

soil removed fromthe

within the holding pond

The X-701B Holding Pond and Retation Basins would be excavat@ including the removal of the
_ P~ ad ~~ed Piping ~~ * b hoitig @ snd s~i.ng areas. The
excavated material would be tempmdy staged on-site and the resulting depression would be converted
into an engineered disposal cell * an under@g liner system ~mcluding leaohate eoktion) and
~=W Theqw~idbe~~to=@RCRASuti Canal Dand Ohio Hamdous
waste and Soiid waste mquirments l-heeap,cmmbine dwithberm sandditch~ Woulddirect slufhee
wmeraroundtheperimkrofthe~ andinto thedmimig edit ehthatflowsinto x-230J7 East Holding
Pond. The ant@ated volume of excavated matuial to be plaoed into tie disposal cell is qpoximately
470,000 @. This assumes selective removal of mmam&@d soil. If complete excavation of
ar@m@ed soil is ciwsea a much kirgerdisposd cell would be needed or some combination of onsite
andc&ki@dispo@ Thisrne$hodwould *t&itlerkcbingof~ fi’omtbevadose mneby
eliminating Suri%cewater infhation.

Pkmt admhk@@“econtrols would be implemented byrequiring excavation permits before _ $’_]
excavation activities. These permits would include inf~mti&typeofsoilc@dmtim +“”
beneath the oap, requimnents fm ~e-e-m .*- for -
disposal ofanysoil removed lhmtheewxwated~an d~fbr man@in@ theeeilandeap
in its original condition.

2.1.2 X-701B Gmmdwater Ama - Range of Potentbl Corrective Measures

Two piUmeSCOkCtiVdy mmprise the QuadrmtiI@Omdwmr InvestigativeArez the 7-1.hit
Gmm&@er Area plume and tbe X-701B Gmmdwa@ Area plume. Development of dematives is
iii to the X-701B Gmmdv@er Area #umebecasere me&&m of the 7-Wit Gmdwmer Ama
phxmecannotbeoornpktedatthistimedueto itsloeation within theenmnt hdust&l~(Fii 22).
Exist@ dataare sufficient tosnpport the developmat ofgmdwmerreanedial ahmmtives. The
groundwaterplume at the X-744Y Waste Storage Yard @i be ~ as part of the X-701B piume.
Additional mdtorhg weUsmay reinstalled dmingthedes@tp- Arseniq barimmbeqdliuq
qper, 2-butanonq bromodidmmethq tolqnqtmdunq -andthtiurn rnthe Gallii and
all mmhuems lktedas commhamofeoncern (Cot) m the Bear%exeept 1,1,2-tricblomethanq were
eaohdeteded above PRGs atone location inasinglesample. As+thesemmamkmj donotappear
to present a risk to potmtial reqxors &e to their limited vertical and areai ewent. TCE has been
selectd as the primaryCOC for groundwaterm the X-701B Gmmdwa@ Area besause ofitswidqmad
occmmmz. Tables 2.2 and 2.3 present the Cws and their PROS f- Gallia and Bwea groundwater,
respectively.
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Table 2.2. Gallia Groundwater COCS
X-701B Groundwater Area

. “ -- Contaminants of Concern GalliaGroundwaterPRG
. (v@)

Arsenic *
Barium *
Beryllium*
Cadmium
Chromium
copper *

Lead
Manganese
Nickel

Silver
Thallium
Bis(2-ethylhexyl)phthalate
1,1,1-Trichloroethane

1,1,2z-TetrachIoroetharte
1,1~-Trichloroethane

1,1-Dichloroethene
1,2-Dichloroethane:.,

‘,”% 1,2-Dichloroethene
2-Butanone *

Acetone
Bromodicldoromethane *
Carbon Tetrachloride
chloroform

“ Methylene Chloride

Tetrachloroethene
Tolttene *
Trichloroethene
Vinyl Chloride
Neptunium *
Radium *
Technetium

Thorium *

92
2000
6.5

6.5
100
21

50
14300

100

4750

10.5

6

200

83

5

,7
5

900
53800

10200
100

5
100
5

5

1000
5
2

0.54 pcin
0.65 pCi/L
3790 pcfi

2.5-4.9 pcti

. ..
j,, .,)

. , .. . ..

%diitssasingledetection

.-

-.
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. . . .../, \ Table 23. Berea groundwater COCS
~.
“%

Contaminantsof Concern Berea GroundwaterPRG
(w)

2,4-Dinitroto[uene * 0.397

I-Iexrtchlorobenzene * 1

Hexachlorobutadiene * 3.7

Pentachlorophenol * 1

1, lZ-Tnchloroethane 5

Acrolein * 1.03

Methylene Chloride* 5

Trichloroethene * 5
*Indicatesa singledetection

The principal groundwater flow system for PORTS is limited to four primary geoiogic and hydmuiic
units (MinforL Gallia. Sunbury, and Berea). The uppermost unconsolidated unit is the Minford with an
approximate thickness of 25 to 30 ft. The Galiia unit underiies the Minford and is relatively thick
(6 to 12 ft) in the X-70113 Groundwater Area. The Gallia and Minford comprise the unconsolidated
aquifer at PORTS with a relatively low average hydrauiic conductivity of 3.4 tVday. Gallia groundwater
flow in the X-70 IB Groundwater Area is assumed to be affected by the basement sumps in the X-705
buihiing pumping groundwater collected in these sumps to the X-622T facility for treatment. The—.

i: uppermost bedroek unit is the Sunbury Shale unit. The 13ereaSandstone underlies the Sunbury Shale and... , .,-.
-k is the uppermost bedrock aquifkr at PORTS. The Berea is present at approximately 35 fi bdow land

tiace in this area and groundwater flow is genemlly to the east.

The primruy source of water in the hydrogeologic flow system in the X-701B Groundwater Area is
natural reeharge through precipitation. Leakage from storm sewers and othqr buried pipelines in the plant
complex is not considered a large source of recharge in the X-701B Groundwater Area. The rate of
recharge varies across the site as a result of surface development (i.e., buildings, parking lots, or open
fields) and also as a result of the thickness of the surficial Minford aquitard. In general, a downward
vertieal gradient has brim observed through each of the four major hydrogeoiogic units underlying the
site. However, beeause the Sunbury Shale thins. along the western portion of Quadrant H, communication
between the GalIia and Berea is increased. The vertical gradient between the Gallia and Berea units is
greatest where the Sunbury is thick, competent shale.

Naturai groundwater flow beneath the X-701B Groundwater Area is directed to the east and
northeast. The flow direetion is the same for both the Gal& and Berea units. Grcn,mdwaterflow direction
in both the Minford and the GaMa are affkcted by the presence of drainage ditches and holding ponds, the
most predominant areas being the X-230J7 Holding Pond and the East Drainage Ditch. Vertical hydraulic
gradients in this area are generally downward except to the west in the vicinity of the X-700/X-705
buildings, where vertical gradients indicate possible upward flow from the Berea to the Gallia. This is
due to thinning or absence of the SUnbmy Shale in this area. Groundwater reeharge to the GalIia and
Berea in the X-701B Groundwater Area is reduced beeause of the many paved areas, buildings, and the
presence of thick upper Minford Clay deposits. Pumping of groundwater fkom sumps bcated in the
X-705 Decont~ination Bui]ding to the X-622T Groundwater Treatment Facility has influenced water
levels over a lMge potiion of this am and modified the direction of groundwater flow.

-+=-
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The 1998 configuration of the TCE contamination in the Gallia in the Quadrant 11Groundwater .- .:
Investigative Area is shown on Fig. 2.3. Two areas of groundwater contamination exist in this quadrant. +=,..,.:

The 7-Unit Groundwater Area contamination extends from the former X-720 Neutralization Pit area
northwest to the north end of the X-705 building. Contaminant concentrations exceed 1000 I@L in the
central portion of this plume. The second area of contamination, the X-701B Groundwater Area, extends
east from the vicinity of the former X-70 lB Holding Pond to the vicinity of Little Beaver Creek. The
plume width does not exceed 500 R. TCE concentrations in the most contaminated portions of this plume
exceed 100,000 :g/L.

Foreseeable corrective measures that could be chosen and implemented to control and remediate
these groundwater plumes could range from institutional corttrolshatural attenuation to aggressive
chemical, biological, and phytological treatment. Any one or a combination of these methods may be
selected. Groundwater monitoring would be initiated to assess the effwtiveness of the chosen corrective
measures. The groundwater monitoring program would use existing monitoring wells to continue to
monitor contaminant fate and transport. implementation of some of the corrective measures, depending
on locatiou may require the rehxation/demolition of existing structures such as the X-747G Precious
Metal Storage Yard as discussed in section 2-1.1.4.

2.1.2J Oxidant Injection

Oxidant injection is the process of applying a chemical which will react with contaminants to render
them innocuous. This technolo=~ may be used to treat the X-701B groundwater plume. One possible
implementation scenario using this technology is the injection of diiute hydrogen peroxide in the western
portion of the plume (west of Perimeter Road). Several groundwater extraction weHs would be used to
control the direction of groundwater flow. —...-

~. ]
.._r”

2.1.2.2 Vacuum Enhanced Recovery

Vacuum enhanced recovery (VER) is the process of extracting total fluids, both liquids and vapors,
hm a control well. Groundwater is extracted with the purpose of lowering the water table, exposing
more of the contaminated soil to air, thus expanding the vadose zone. Air movement can be accomplished
much more effixtively ‘than water movement in the subsurface so cleanup can progres more rapidly.
VER is applied to remove volatile organic compounds, which easily tmnsfer from the water phase or
adsorbed phase on soils to the vapor phase. VER weils maybe used to extract vapor and groundwater in
the central portion of the phune (east of Perimeter Road).

2.1.2.3 Steam Stripping

Steam stripping is the process of heating contaminated soil and gmundwater to vaporize volatile
contaminants thereby making extraction easier using standard vapor extraction techniques such as VER.
The steam may be genemted ex-situ and injected or steam can be generated in-situ using techniques such
as the application of electrical voltage using electrodes to heat the water and/or contaminants to the
boiling point. Subsurface vapor extraction wells would be used to remove steam and contaminant vapors
as they are produced. A steam condenser woutd separate the mixture of soil vapors, steam, and
contaminants extracted from the subsurface. TMs technique may be employed in areas where high
concentmtions of contaminants make other rernediation measures less efficient.

2-10
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2.1.2.4 Bioremediation

.

---

Bioremediation is the process of degrading a contaminant in an aerobic envimnmenf through a
cometabolic process. Bacteria use the carbon associated with organic contaminants as a food source
resulting in the breakdown of the organic contaminant into non-toxic constituents. Additional material can
be added to enhance the existing food source to induce biodegradation in an aerobic environment. One of
the possible applications of this technology may be an upgrade of an existing groundwater treatment
facility. For example, the X-624 Groundwater Treatment Facility cumently treats groundwater collqcted at
the X-70 1B HUMInterceptor Trench. This facility may be demolished and replaced with a new building
and treatment system to be located near the existing facility. The new treatment system would replace
the current air stripper with an aerobic biological treatment unit, which would be supported by new
injection and extraction wells. Current treatment media and chemicals would be reused at other treatment
facilities or disposed of utilizing existing waste disposal procedures.

2.1.2.5 Phytoremediation

Trees would be planted in the eastern portion of the plume to promote phytoextraction of
groundwater. Studies have shown that the root systems of the cetiain trees are capable of reaching depths
significantly beyond the depth of the groundwater table in the vicinity of the X-701B Groundwater Plume
Containment Trenck which is approximately 5 fi below land surface. The trees absorb trace minerals and
contamimnts from the soil and groundwater. A portion of the volatile organic compounds (VOCS) is
metabolized within the tree and the remainder is transpired through the bark and leaves. The transpired
TCE vapor is rapidly degraded in the atmosphere by ultraviolet light. The sugars and oxygen provided by
the tree serve as nutrients for bacteria in the soil. The bacteria, promoted by the tree growth, aid in the in
situ biodegdation of contaminants around the tree roots. By breaking down organic contaminants,
bacteria obtain carbon and energy to help sustain bacterial reproduction processes. ..-.

!j~
2.1.2.6 Continue current groundwater treatment ,“ .

Basement sumps in the X-705 Decontamination Building would continue to pump groundwater to
the X-622T Groundwater Treatment or a replacement facility and the X-701B Interim Remedial Measures
(IRM) trench would continue to extract contaminated groundwater and pump to the X-624 Groundwater
Treatment Facility or its replacement for the next 30 years (based on model simulation). The X-622T and
X-624 Groundwater Treatment Facilities cumently treat portions of the Quadrant 11groundwater plumes
using’carbon absorption and an air stripping system.

2.1.2.7 Replace existing groundwater treatment facilities with new treatment facilities

we X-622T and X-624 facilities may be replaced with new facilities and equipment to allow
contiiwed support for corrective measures. These replacements may be necessary because the existing
facilities, constructed in 1991, have reached the end of their normally expected usefid life. If it is to be i
replaced, X-622T, which is a trailer-mounted unit, will be demolished. X-622T would be replaced with a
new building and treatment system located approximately near the existing facility. The replacement
facility would be built with an increase in treatment capacity and may require the installation of an !
additional extraction well (8 in. to 10 in. diameter) installed in the area of the 7-Unit Groundwater Plume.
Modifications may also need to be made to the X-624 faci]ity to allow continued o~mtion in the fiture
due to the age of the existing equipment. Current treatment media and chemicals would be reused in the
new facilities or disposed of utilizing existing waste disposal procedures.

2-12
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2.2 NO ACTION

Under the no action alternative no treatment containme@ remova~ or mdtming of the
ellvimnm@a Imediawould beperfbrmed beyond what iSCUITdiy tWiDg#bIIWd iIIQluKkmt~.

Access restrictionsto PORTS m its current condition would contbe at its present level. AhiIough
mn@nim@ toxioii, mobiii, and total voiurne may still be reduced through the natural processes of
attenuation (i.e., dispeniq dilutimL and adwrption> the time to reach acceptable levels would be
extremely long (> 30 years). No monitoring eflbrt would be rncluded in this akrnative beyond current
heh. NEwwMtikable @-~titidE_ titi ACO_@titi U.S. =A
and Ohio EPA. Thenoaction dernative would allow shoft-tem exposure risksto on-site workersto
continue at present levels. The Iong-term exposure riskassociated with this abnative may increase if
either access mstriotions or the present level of “ “ tcontrols andmonihr@ wel%termh@d in
the future. Aethd&s associated with site cessation+ such as development of Landuse controh may require. .
addmonal NEPA revkxv.

,.
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